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(57)Abstract: 

PURPOSE: To realize zero volt switching of a switching 
element positively through a simple circuit. 
CONSTITUTION: Switching elements Q1 t Q2 in a ha\f- 
bridge type inverter are connected in parallel with 
capacitors C1, C2 for zero volt switching through diodes 
D1, D2. Transistors 16, 17 are connected, respectively, 
between the gates of the switching elements Q1, Q2 and 
the diodes D1, D2. The base of the transistor 16 is 
connected with a joint 8. The base of the transistor 1 7 is 
connected with the negative power supply terminal 5. 
When the discharging current from the capacitors C1, 
C2 flows into the bases of the transistors 16, 17, the 
transistors 16, 17 are turned ON thus blocking turn ON 
of the switching elements Q1, Q2. 
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t7W$ti5h Sgicon^v-^ci (Dlgicr)*^ 

>1fCl ltSl^m^^v^^-9-2^miE4A^ : lHl^ 
7C0 1^#^7 a^l^^iaoTf l^^t- 20 
KD1 Sr^LTStttStiSo ^W-f-tbl^«^l^ajE^ 

C 1 Ji 1 7a^ * 4 <£*St- <fc 

o-cxtt«FS*Sr*rur3£fl;*ix-6fe«)ic, 12 (c) 
74 ^fy^i^Qi (DK^y- y— *fHSJEJi&* 

h U-y|:j;oT t 2 «f£lC«»cas*h,T 4 L 

i2 (C) Oi ? (C t 2 ^bt3 fCfp]oT^^(Ci^< ft 

-frC2 ^«JEEttH2 (D) tC^-TJ: 5 lcffc*lc«< * 
5c r<£>&3\ ^2(7)^>7 :f V-9-C2 OM(^2^)^y 
^Vf"C2 4AWEK70 1»#*7 a 4*2 0WKffl 
=i ^r^iJ- 3 4 h7^^ 1 7 0-<— • 31^ 
4d»6>rt5BIB-efi l *>*tS. lJ:tll7aiiligiW3 40 

>7^tci ^mm«£4B 2co^>x>f-c2 (D%im 
ox i 7 a ic^c5«E«m i <Dmmm = 

iJ-2<DWE4HC|6]#S:*rU S2^ilffl^y7yt 

3co®BE4^MO^#$rW-t-5 e ^Ut, 

7 a <D«EEttHIBSfR-C»* *3rJ&$IB«fc:* 1 2fctf» 

Sl^«Sffl = y7yf2 0iJEro 2f&fC^o7t^iC^ so 
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7 <D 1 9c«jR 7 a [Cfg 2 Oilf 3 3 <D 

mm<om$±&fr$ito£tiz>o n 2 cot 4 — ts mm\z 

fit 2 - t3 JHn45Klc:|Bi<Z5^>r 5/^v^*^qi as 
^-V^lfcfEU §2^>f^fy^Q2 
>^-^lbf^i-5o w£0^p, IS i co^^^ifcicoSca 
fiJRl O^^y^iJ-ci ^l^tlf =>yr^f 2i: 

l*#i^7 a 4 h7^^ 1 6<7>-<— * • ^ 

2 CD^® ft jj| 2 ra ^ 3 4 1 7 a 4 

$203y7>fC2 i»2©^t- KD2 4ri>£>/& 

[0 0 12] Z<Dm&MX-tiL. S1M»2^>< 5/^" 
>^i!f^Ql , Q2 ^o7j?/Uh^-Y-/^^^$r^-r 
5tfi&^ SlAi;i2^>f yf-y^Ql , Q2 

[0013] fcw^, »J»«-»*^IeIK 9 <o»fKfc*> 

Ql , Q2 ic^JC0^>x>i^Cl , C2 <£>mjE^HK 
Wlc#^Mc&5i!uic;*^ s/^^S^Ql . Q2 <£> 

4***5. ^yfy 

^^Ql , Q2 ^hl/-^^A©/<7^^"Cty 

anwsr^sfcs. *>u giMi2^^ 

^^ym^FQl . Q2lcM^JO=2^^^Cl . C2 <D 

*^Q1 , Q2 ^^->fc^54. ::^U$1M 
f 2^nyf>tCl , C2 <D»«««E* s «EiX, m^lffl 
^4C5o IlMS2^^7fy^fQ 
l s Q2 3asw«FJc^-^-*-Jxtf«Kloffl»BIB3fls»a* 
**b£ e U^L. Bllco**MJctt5IiIBT-»i, »lJ8tt/ 
S2^3yfyfci , C2 ^®JE^IHI«J{C*^U h 
(C^5^T% flMS2^ v<f-^?m=f-Qi\ % Q 
20^->^pjjh^tt-5 e ^^Llil!2 (A) Ot8 
*3V^»10^-f s/^>^*^-Ql CD©J^{t-^VSlOir 
±0i»2^>ryfy^Q2 ^|g®jfs#VS2CD3A 
TD 4AS-au^4 Ltt), IlOayfyfCl Ogc 

^Ql (D^-^^PJjh^tt5o fiP*>. ^ 1 (D^^'Tls^C 
>"T>*y 2 4 1 &^M7 a 4 h7>^^ 1 6<D^<~- 7 

. ^^r^^sttixrv>5»!r^j-*3v>T(i, mi(D7^ 

* 1 6 4*V*— KDl T*S»^n> ^l^^^rx^V 
^Ql lit 8 *jft-C*^JCftbftV\ t9 l*jft-Cj|S 

l 6 &*7lzti:Z>tz!to^ mi<o*4 ^^y/f^Qi o 



'J* 
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siwi2^y^is^Qi , Q2 dsnmp 

^yfyfCl . C2 Ofl^teSiH 2 , 3tC'J§3t^tt5 
[0 0 14] 

[* 2 H3Sr*RL-ClB2 0*i6«|0 

3Xtf«^i-*ia4XTflg5{c:^Tm SB 
Ut^oKS *r«*i-5o H 3 <d 
HIBttBI 1 OHIBO h7V^^ 1 6, l7«ttDi:» 

3»tJ«!B4 0^>f^— KD3 , D4 Sr»«U E.o|| 5 
Xt/*6<7>^>r^-KD5 > D6 SrftJOU ioflR 
t;»2^>Tyf-y^Ql , Q2 £v<>f/tf-7 h7 

D5 , D6 li, IlWi2(Z)^^-KDl , D2 t 
*3&t^JB4 0^^— KD3 , D4 <b<Off?lJ[Ug&lC*f 

[0015] m 3 oiuK^K*wififpttia 1 £ — r-£> 
a*, min^^^^a tmi (omum = 2 

t«»7(OlR**7at*5^t-KD5 ir§3 

<D*V*— KD3 fc^basBIHf-efTfoix*. 

SBS^^ KD5 j6«*-:7fctt0, fgio 

x^f-c 2oscmiuK t watte* 6 &tfsg 40^*- 

KD6 , D4 ^LTM$ti5o IcOifiSlOlI 

ttffl t H— Off r fc £ e 
[0 0 16] 

[Sg3CO|ii£0!l] H4^i-»3 0Sat«ttH3 0»2 

5at;S6©^t-KD5 . D6 ^IlMS2^^ 
-f*- KD1 % D2 ^5S!M?iJSi^$nTV>-5 0 « 

^glMl2^^yf>^Ql % Q2 twiH^IJ 

[0 0 17] ^^mSSTteSlO^^Z/^Cl 



(7) 7- 2 0 3 6 8 8 
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t l&#iBJg7 a £*§a!#*il 8 t»5^t- KD5 
-f^— KD5 ^^^o^tc, $i^^fy^fQ 
Hi 4©^«HWflr*»C < J:oTj|ll 

qi * • ^ y*r$&m'<'(TX'tzmj£&m5 

y7>tCl ©M»7 LT» 5 t- KD5 # 

10 *7\Z.t£Z>t, g3^t;gl^^t-KD3 > Dl <D 

20»«b*6<75^>< KD6 £#LTWaHe:?Tfc> 
[0 0 18] 

20 t/^2^^>'T f >'-9-ci . C2 <ni&mnM(om&\^m4 

tWMWcJ»5Jtt«||6 0^>rrf—KD5 > D6 

EP^, iSO^t- KD5 ^fi^ayfyfci <£> 

h £ y-^^i-^t- K2 2 Sr^LT F7^ 
*^2 0^g^£;ft„ h7>"^^ 2 

^ h7^^ 2 liftSSjttSft, 

^112 5 k h7>"^^ 2 0&t/2 1 CD-<— £ zn ^ 
30 ^^^:<7?W»cS$t2 3, 2 4^»jRSix, 

2 ltf^-;*^* y $ h <Dffi\Z.y 4 KD5 *S»« 

— hk y-^toWlc^t- K2 8 £r^LT h^>^ 
^^2 6^8«$n, r^h7>^^26^-7^ 

*mM3 1 k h7V^^ 2 6 % 2 7(D^Wf||:jg 
$i2 9 , 3 0 35S«M$H. F7y^^2 7^-^ir 
315 y^i©IHfc^>Td— KD6 ^gE^nxv^-5 e 
[0 0 19] Hi co^^^lfci ojk«T^>f ^— K 
40 D5 ri^VL-tV^^CLte h^^v 5 ^^ 2 l^S^^fiJ 
»$tL, ®[fC h7>"^^ 2 ^1(D^ 

h7^^2 0(C/W/^t, Sl©^yf^« 

«is»7L, ^-T^— KD5 3ftS^-7lcftSfc, h7^ 

=>yfyfc2 ^MI-i5S2 0^jyfy^Q 
so 5 ©lilBCioTtHl OHI^ir |^-Off ffla*$r#S 
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zk&x$z> 0 

[0 0 2 0] 

ry- K^B2^^-r^— KD2 or/-K^r B ii:g 

igg£4aTV^ e |ll6^^V^TwCD=^>'7 ^ >'i^CJ^^liI 

1 i:[^-lcM$nTV^So 
[0 0 2 1] 

CO^V KDl <bg§ 2 y^:/;^ii^-Q2 ^7 

tzhb\z=r^^c(Dmj£^Xh^o ^^ y^-^^m 

ffl3yfyt3^Ml*ii7 a £ b^Vv^* 1 6 
KD2 ir^^^^lHl^T^^^^I^CO^mm^^ix 

*>xmi<Dx^ v^^ym^-Qi <D*>-mRit£ti 
tizt. ^>^>-vc<Dftmmmmtite<t£i9, mi 

^5#l£L<ft9, r <D KK^ • y—xmW3£ Vdsi 
h7^^ 1 6 a* *:7 left Jg 1 <£>ig®j#i&|l 

i a**-^**. rtbi-«t y . mi kmmz-eu«/t> b 

1 fryt7Mffl£fitzma*^ zLxn&&T&4iC Sift 
^^8^tfi^T5o =>yfyfci:Si^ 

KDl iMl»:M7a^2^II^='y 
3 «h h7^7^ 1 7<D-<-* • -y^lBtd* 

^mm^^avri^^jiiai twwc h7^^ 

811 5 O^JffllfI^-Vs2 ^2^>f y^V^*^Q2 \Z 

6 <D Hlgg I- £ O X h B 1 ^ ESS t n - <DfEffl g&jjt: 5 



(8) t|f 7-2 0 3 6 8 8 
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[0 0 2 2] 

[mecommm] H7«:*jgsi:tt5RccaDc-D 

<DB7fc:*3v^ BE««K4 o»c»tt*nfcJBiXt/« 
2©Wf41, 42ir©BI:h7^43t0U 
^l#^h7^^^^^^ y^-^^m^ 
4 5 <t CO0i^JlI0j&ri s SJ^£frTl^'5 e F7^43(^)2 
TkMUA 6\zn?^*- K4 7 t=»>X^4 8 kfrb 

10 ft#»4 6 0Stt^>f y^^^*^4 50^"7fflratC 

>r y^>?m* 4 5 trflBi^ iots jaroa-v • 

roW16«»5 l«12fcRt/2 2fe*j»4 4, 4 6 

2 £fifci5 3^!r^UW y^-^ifm^A 5 (DM 
WSB^ (y-h) icSattSfu te*tt*>f 
4 5 0>y — *lwSH*£ftTV^o ^®jSfel5 4H— 

WW*? 4 l y^>-^*^4 5©y-ht©R||: 
[0 0 2 3] *«M^!S5»f^S:Fr«g^i-«fc«)^. ^ 

-K5 6^tr^>f^fy^i- : F4 5 

^TV^5o 113% 5 5 CO— #£te;*-f y^^fm 

f4 50±^ (KWfV) lCg^£*U IClItt^ 
t-K5 6^tt^>fyfy^4 5 0TS (y— 
*) {c»«$ix-CV^ 0 ^^yfy/^4 5 0 

*I«*F (y-h) fcy-^fcOIBIcri^HJh^atr 
i^tSfc^PNPlco h7y^^ 5 7j6SS«S 
30 ft, rOh7y^^5 7^-^^^t-K5 6W 

iSt5NPNl©h7y^^ 5 8&&ffi£tlX\<^ 
6 e h7y^^ 5 8c7)n U??\-Z&Zji5 9 ^tt^ 

^ y^>?m*4 5<D?-b\-mm£h. x>y^ 

7^KJBHf) 4 2I^S«StiTV^ 8 h7y^ 
^ 5 7 60^— X\£mZ-ttVf'jk¥-3- 5 7 7 1 2 -^#T*^ 

[0 0 24] m7<DX-< y^SfUlfzLls — ? (Dm&&3 
40 »^llffi*©RC C^^^< y7-^yu¥=. \s—*km— 

x&v, y fy m 4 5 yi^c F 7 y^ 4 

7<0»^tC^^*— K4 9^^j1UT h^V^4 3CO^i 

fflmmm 6 o fi«ffi«m«*^i6« ixb7 ^ s 

so [0 0 2 5] *4 y^^rm+4 5 <D*7m\zmJE4 0 
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k 1^#^4 4(OnEEk<DfQ\Z.^^X^^ s f>^5 5# 

^®jeip^^^ v^itn=tA 5(Dmj£nm i ic^-r* 

^43 (D^^/V*?— OftttitflB 8 (7? t 3 ^T^T^ £ 
8^^98t£*X£o ^ftl-i 9> mai4 0O 

mjEEi: l#c#$|4 4camEE<t<£>fq (2E) = y 10 

f55i: l#;#«4 4^y^^^t©*ai:,J:o 
Tayfyf 5 t3 ~ t 4 IZHfcL^ 

T^-^S 5(0*««attt=i^>"^5 5 1#C#$|4 4 
i:m^4 0 k Yy l/i?** 5 8 C0-<— X • zc * yfffik 

kV—XWl&mteZtl. ^>fs/f^*f4 5©t7iS 20 

5 7 <D&>'&ffl.1gt-f £ e El8^t3— t4 EWf^a^X 
5*5^>T s/^^^^4 5"Cffl»SiX, 

V\ jfe:fc3, =r 5 5 <0WEflS|2 7 t 3 — t 4 EC 

mX&mX'TrrfX 0 \Z t 4 "C»lC*P>4V^"Cfco-C 

i/f y^4 5 ^)ty^^=i yf >t 5 5 

[0 0 2 6] 

imKommm) #ck, ig9*#jHLTjfS7<aiiffi0iio 

RCCSDC-DC3y/<- fZWlW-tZo flU BI9 
M*3l>TiE]7 fc*ai-«»^W:W— W**rWUT*0 

H9©BI»-eWt^>r!y^^^*'=F4 5 40 

^>>**5 8 Oft 9 K6 l^gi^^TV^ 

5o H9fc:*3V*T, ^t-K6 1li^>fs/^*f 
(hv^is*?) 4 5^-7^^t"K5 6(^7; 

v^^Hk=^4 5<35-<— ^t^ratCHy^^-- K6 2 
k = >^>-f- 6 3 £ ©afcMHK#»«S JXTI^S. 
[0027] rcon^-ct^-f s^^*-?^ 

>»3KtC h7^4 3l^t*/U*— 

m\zy^yt- K4 7 &^LT»a*ixSo mfin&<nm so 



#i¥7- 2 0 3 6 8 8 
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h7>-^^5 7tcj:-5-<— ^a«t^>^>r^^s^ 

tt«M£*ft 5 1 <DjE*[6]«JE (_tf*]#®£E) icioti 

i/?m*4 5 <^*ftft««— <D»?fXI4 h y 4 3 <n 

[0 0 2 8] *4y*V#*=i-A 5dS^-7{C(E»i-6 
k, 3yfyf5 5«4oa9:ti44i:3y7 
>i^5 5 k?**— K5 6 i36»bfiH*EIK'e*«S*t 
6 0 w0>B#. = 5 5{l«j|i4 0O®EEO2{g 

l^i^tlSo 3yryt5 5l^^^^44i 

LT^t-K4 7^t7i:^5^:, ^^7^5 5© 
^^tfflWfcS*^ nyfyf5 5i:l^tl4 4£7) 
>f y ^ i: o*fitff I: J: o t a 5 5 £ 

1#C#$|4 4 tmM4 0 &nM»M5 1 k#4*>- K6 
2t8Si53t^t-K61 t^e>fiKS»«IHKtf» 
lil^^tl^ 3 5 5 ©«JEiS*#yP h 

>T y?-^?l&=f-4 5 (D^—^ftV? > Kl^ifcv^ w</w:i 

So 3>^>^5 5(Dgcm^^T-r6<b, l2itJ#^5 1 
© jE*lPl«EXfijB»SSL 5 4 o«at lcX<5 v ^ >T !y 

4 st±*>'\zm&-tZo y^>^m^4 

5 ^^-^ b^:^"C3 ^ vir- 5 5 OWE SO 
T% 3>-^>-^5 5^>Sf^^^ ^^V>/^^4 5Sril 

6 icj£teMSH8M-a r t So 

[0 0 2 9] 

is 8 (ommm] mi o nm s (onmrnw c - d c = 

^l^^L. ^^7fy^4 5«^i:PWM 

y^U^^IUK6 0 a SrftjBt Ufc t OTfeSo ^Offili 
H7 irW— Jc«lrt**tTfcD v Hl Olc*5V>THI7 fc* 

^.^^0^6 o ztem&mmxxj v^ym+4 

7 km— x&v. m—<oihZktmbinz>o **3, bio 

©^>fyfy^4 5*:^*— 9 h7y^^l-t 
[0 0 3 0] 

im9<Dmmm] mi ni»9ois«flo>fy^-^ 

^-To r^Bli loEIKliBlioiHlKSr-fev^^ y^S: 



(10) 
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Ql ICgM£*U m&&W,2<D*'( y^^i/m^-Q2 \Z 

mmzfr. 2?k%m7 2\cM^7 3&&m£tix^z 0 
nil i-iov>Ti§) i k&mTz&&\-tem--(D&^-&tt 

«fii ^ i#;#i&7 l^l^^r^^ytci 
a— kdi <D\m&x'$tixz> 0 =« vx>i7-ci^sc®mst 

|* x nyfyfci i: 1 7 1 co-T i/y?*^*k 10 

^21 1^7 ^16 -xvy^Hi:^ 

i&mhmm\zmf&£ftz> 0 ^^tci , C2 

i <7)®£^2fs : tc^m^nso hi ico^-y^/^-^^ 

-^Ql , Q2 <Diia^/Uh^-< y^^^<DW}ifnmi<D 
[0 0 3 1] 

[gio (omm&w mi 2 1 o (Dmmm^^ ^;<— 20 

f^TF-to ;?[H]2&te. H3&tjqi] 1 1 <o[U 

&i2H3 ^I^^^^jm^^i-^o #4 it— KD5 

, D6 ^^t-KDl , D2 ^iM^US^-fS^ 
^Tt5 0 £7c, (U5co[Hl^^=i^^^i7-Cl , C2 ^ 
3E«Rt/**lElKSriai 2 <0^thkW:Z&Z-Z> r 

# <5 6 30 

[0 0 3 2] 

[ff! l l oHJ6«] H i 3 t±m l i <DHJ£0ij£^i- o - 

cdh 1 3 i4H i omftsrig 6 (Dm^-tmm^ 1 o^^y 

HI 3l;i*3^THl ^*ItS»»l:ilH-©«Ft 
SrftUT^r<7)RMS:«ll&i-5o H 1 3 lc*5V^Ttt*iia5 
MB*****?- 13a # jggt 11, 12^ ITS 1 
M»2^>ftxfy/* : ?-Ql , Q2 0>#J»«H- 
- H ^gjK$tLTV^^ c IlMl2^^f^ 
SHF-Q1 . Q2 ttN^ + ^fflt P^**/l>Mk\Ztef& 40 

^>^^Q2 ^)KW^^7>KI:g^tiTV> 
5 e if s^^fcft 5 $ 1 RXfiM 

WffiSSCNPNl F7>"^^ 16i PNPI 

1 7 k&WL&m&tmitiZti, ^tiw^—xn 
&M*&8\z*ti?tvmtit£tix^z 0 ^^^^cn 

IlO^yfy^Ql <7)_b*£ (KKV) t^l 
MS2(0 h7^^ l 6&tfi 7©8«jSi©|«|l: 

SHKSJX-Cl^. *iB<0*tll«#«|&«B^ 1 3 align 50 
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*Vsi irS2co^-f ^/^^^m^Q2 ^^-^(c-r^fc^ 

[0 0 3 3] ilM$2^^^fy^fQl % Q 
2 ^S^ty • t7|C«J;oTDC-ACf ^miiF 

let oTif p h $/ ^^^Sr^-t-^ftf^ttH 6 

^Q2 i5^-7»J»$iLSt, r©PI«HFIB«EEViBiS± 

X >^ C^Il ^milfl! = yfyf2^f l 7 
a £ $ 1 <£> h 7 > ^16 <D-<— ^ - x^y^ffli:^ 

nuoin&^asic: i 6(D^-^x-m 1 

fcfc6«rt\ ^SiSSS^-l 3 a0nff«i:J:6nii^ 

rttiett), m i fcwatizi'tfnaou h^-r y^r&m 

5o ^(Dtzft. mMl k^o-r^D-C h%2<o hyfi? 

\ 7(D=.* y* • ^-*W*AWl#:#*l7 a 
2 c^maiffi^ 3 ^ 36»?>^SIhIKT=i V^^iT-C 

os«iHiB«s^*tt, ^<D3Em,mffi&%Ltix^znr$ 
nm i i^^ic h 7 ^17 ^ S2^) 

^ c (d*«^s»t tt r (Dmj^t-mM i osjeic^ ^ 

h7V'^^l 7^t7lC^«J, iBW|2^ 

^>ry^v^*^Q2 i^a^fffflb. $2©^7f 

^^^Q2 ^s^-vic^d. fD^F^yfy^ 
[0 0 3 4] 

m 1 2 co^ife^] *ie an 1 2 (Dmmm 
toxm^—yfy yi^ssp*>sE p p^-y ^stR 

0^-r>5o {&U HI 4*C*5V^THl 
IPl-0«Ft*#L-C*ORMS:fKt5o Hl4-Cli» 
2^^-f ^y^^^T-Q2 iCnyfytSa^ttS 
<^[Bl^7^^j}cgj^$tuTV>5o ^iliBli:^« 
tzmi&ZtiX^Z. HMS20^^fy^IfQ 
i , Q2 ossoty • t7i;>[fS U^yryf 3 a 

(03zttcm\z£-DX&ffi®&7 \z.$zmm&tstiz>o 



(11) 
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T, H 1 ©EMi W«offflSli*ftft5 C i is^ft 5. 
**3. EI 1 4 X'fe^l/V&lt^Wzk LT h *7 isisX $ 1 
6. 17i^*- KD1 , D2 fctfRttfeih/CV^ 
2*, r^ft^lds 0 3 3m0 4£>^-f if— KD1 —D6 

Eli io^^blil*^ gji 2 co^-^piit^^:, 0 

13, 015. il6, B17 (Djftt&mirZ Zkft 10 

-e#s 0 

[0 0 3 5] 

in s<ommm\ #ck, 01 s^tn 3<ommm 
<D?/i>7y yisM* *&9i-rz. fflu His 

<^RMS:«llSi-5o 0 1 8 tc^Tte, Hlco=i^^ 

i/^^Q3 , Q4 icHiiUT^^xV-^Ca , C4 , h 
7>^n0, 8 1, ^t-K8 2, 8 3, 1H®3^ 20 
i8 4, 8 5, Sfet8 6, 8 7^Sl^»2©^^y 

^v-^^Qi . Q2 ©^i:naUcR«-&;h/CV^ 0 

|g®]#^8 4, 8 5llh7^1 OiC— *^»*StbT 

*4 v^>ym+Q2 , Q4 iSRIWc^Jcft?). 12 
&t;»3^^yfy^Q2 > Q3 sftSWWlJi^-vic: 

#*>r s/^v^si^qi -Q4 (n*> - -x-^mt 
nmi<Dx^ yf-^ym+Qi , Q2 £ng— x&>z><d 

X\ 018 eomgSteH 1 oiK £ 1^— oflUBSghKSr^p*- 

So Hi 8 yi?ffl>r 30 

V^Tt, 03, 04, 05, 06, 013, 015, 0 
16, 017 ©HIS***:**!-*-* r t S e 
[0 0 3 6] 

( 1 ) 01 co[I]g§£0 1 7 ic^i-J: 5 l^f^ 8 Sr 
«f>i-^±T#W^ft Sip \z$mir% - fc a s "C£ s 0 a 
U 01 7WH WS2^/ y^Qi , 

Q2 Tk&%\Tk&%2.<0 F7>^^ 1 6, 17teXl^ 

{ca?^*©n^^^-cv>-5c 03, H4ar/H5©ia 40 

(2) H^^2^^^y f ^Cl , C2 Ol>-f*X 
ott)SlMS2^s/fy^Ql , Q2 

(3) 0 7^t/0 9^EHjg§?r^-r y^^^*^4 5 2* 

= ^ictiBjB-Br«-cfcs. 07, 090m 
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(4) 0 3&tf0 4tf)[I]gg£r0 1 5OT1 6\^7jk-r 

©3yrytC«:*iarJ { »2©^t-KDl , D2 

( 5 ) 0 2 ^ttUMNfl 14,15 OigftfI#Vsi , 
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